Purpose -The purpose of this paper is to investigate whether and how knowledge hoarding, functions as antecedent and consequent of work related negative acts, as a measure of bullying. The authors investigate the relation as mediated by trust and justice. Design/methodology/approach -Data stem from a longitudinal study in which questionnaire responses were collected twice from 1,650 employees in 52 workplaces. Structural equation modelling was used to analyse the two models. Design-based corrections were made to accommodate the multi-level structure of data. Findings -The analyses showed that knowledge hoarding was both an antecedent and a consequent of negative acts. First, over time, knowledge hoarding was indirectly related to negative acts mediated by trust and justice. Second, negative acts were both directly and indirectly related to knowledge hoarding over time. The study thus points to the existence of a vicious circle of negative acts, psychological states of trust and justice, and knowledge hoarding behaviours, which presumably will affect both individual and organizational outcomes negatively. Research limitations/implications -The use of already collected, self-report data, single-item measures, and the two-year time lag could pose potential limitations to the study. Practical implications -Preventive and repair actions could potentially impact both negative acts and knowledge hoarding by focusing on increasing the social exchange quality at work unit level. Originality/value -This paper combines two strands of research, that of bullying at work and that of knowledge management, within which research on knowledge hoarding has been an under-researched area.
Introduction
Knowledge sharing, as a way to create, sustain, and transfer knowledge, has been found to affect individual (Quigley et al., 2007) and organizational performance (Hsu, 2008) . In contrast to knowledge sharing, organizational behaviours of not sharing information have been defined by two constructs: knowledge hiding and knowledge hoarding. While knowledge hiding refers to a dyadic relationship between one individual requesting knowledge from another, who in response withholds that knowledge (Connelly et al., 2012) , knowledge hoarding is defined as the simple withholding of knowledge, which has not been requested by any specific individual (Webster et al., 2008) . As these two concepts target behaviours of knowledge withholding, it is reasonable to expect that they may demonstrate some degree of overlap. However, according to Connelly et al. (2012) , the concepts are both theoretically and empirically distinguished. Theoretically, they differ on three main aspects: intentionality, request, and scope. Empirically, they are found to be weakly correlated and to demonstrate discriminant validity among their indicators. With regard to these discriminatory aspects, knowledge hoarding is thus defined by being a less intentional form of concealment, referring to knowledge not requested by specific others, and by having a smaller behavioural scope, than knowledge hiding (Connelly et al., 2012) . Knowledge hoarding is particularly important, as it also captures elements of knowledge that are not necessarily explicit and understood by others (Evans et al., 2014) . This type of knowledge may be impossible to request, yet essential for an organization to succeed.
Knowledge hoarding is a relatively new and under-researched topic in knowledge management research, which to a greater extent has focussed on knowledge sharing and more recently also on knowledge hiding (Connelly et al., 2012) . While knowledge sharing may be interpreted as the positive side of knowledge management, knowledge hoarding is potentially associated with more negative organizational outcomes, such as deteriorated work-related interactions and diminished unit performance (Evans et al., 2014) . Neither knowledge hiding nor knowledge hoarding is necessarily expressions of intentional, counterproductive behaviours, but may entail the risk of inducing them. Knowledge hiding behaviours may be understood as employees' attempt to avoid potential negative consequences of knowledge sharing, for example that knowledge sharing is time-consuming and holds a risk of losing individual power and status (Hislop, 2013) . Although there is some research on reasons for engaging in knowledge hiding behaviours (expressed, for example, by evasive hiding, rationalized hiding, and playing dumb), little is known about their consequences (Connelly and Zweig, 2015) , let alone about the antecedents, processes, and consequences of knowledge hoarding. With the purpose of adding to the developing stream of research in behaviours related to not sharing knowledge and combining that with the more established stream of research in bullying, the present paper specifically investigates whether and how knowledge hoarding, functions as antecedent and consequent of work related negative acts, as a measure of bullying behaviour.
The knowledge management literature holds various perspectives on what constitutes knowledge and whether and how it is distinct from information. It has both been suggested that information is a form of knowledge and that information and knowledge are distinct entities. When the two are distinguished, knowledge is often presented as the more complex and valuable (Stenmark, 2002) . The usage of the concepts of information and knowledge overlap both in common usage and specialized fields (Meadow and Yuan, 1997) . This is also true in the knowledge management literature (Connelly et al., 2012; Peng, 2012) . Consequently, the present study does not distinguish explicitly between information and knowledge, but focus instead on the non-sharing behaviours of employees.
Knowledge hoarding and negative acts
The concept of negative acts at work targets a range of unwanted behaviours, which, when combined and experienced over time, may define workplace bullying (Nielsen et al., 2011) . The present study applies a conceptualization of bullying corresponding to the following definition:
Bullying at work means harassing, offending, or socially excluding someone or negatively affecting someone's work. In order for the label bullying (or mobbing) to be applied to a particular activity, interaction, or process, the bullying behaviour has to occur repeatedly and regularly (e.g., weekly) and over a period of time (e.g., about six months). (Einarsen et al., 2011, p. 22). Experiencing negative acts at work may have both individual and organizational consequences. Two reviews provide examples of such consequences at the individual level in terms of anxiety, cardiovascular diseases, depressed mood, and depression and at the organizational level in terms of higher turnover, absenteeism, and reduced productivity . As there are indications that knowledge hoarding can be associated with the quality of work-related interactions (Evans et al., 2014) and that hiding and hoarding behaviours are separate from counterproductive workplace behaviours (Connelly et al., 2012) , it seems warranted to increase the knowledge and awareness of the relation between knowledge hoarding and negative acts. For this purpose, the present study applies the theoretical framing of the social exchange theory (Homans, 1961) , according to which the history and quality of interpersonal interactions set the scene for future interactions. Two expressions of the quality of such interpersonal interactions are the psychological states of trust and justice. As these states have shown to be important for the interactions and effective performance of organizational members (Colquitt et al., 2007 (Colquitt et al., , 2012 , they are integrated as potential mediators in the present study.
The longitudinal design of the present study allows for the analysis of both causal relations and organizational processes. By extension, the reciprocal causality hypothesis of the relation between knowledge hoarding and negative acts is tested, investigating both direct and indirect (mediated by trust and justice) mechanisms. The models studied thus integrate three categories of phenomena: the behaviours of knowledge hoarding, the psychological states of trust and justice, and the events of negative acts. These phenomena are studied at two levels: at the individual level tapping into each employees' experience of negative acts and at work unit level tapping into knowledge hoarding, trust, and organizational justice in a more generalized form. The choice to measure concepts at either individual or work unit level reflects the targeting of measures towards individual experiences and collective relations and behaviours, respectively. The two levels are reflected in the measures applied to investigate the study hypotheses.
Negative acts as outcomes of knowledge hoarding
Social exchange theory suggests that individuals act out of self-interest, which is regulated by rewards (Homans, 1961) and cost-benefit calculations (Blau, 1964) . Applied to the field of knowledge management, self-interest is indeed a potential motive for individuals not to share knowledge. Such behaviours could for example relate to the intention of enhancing one's individual bargaining power and influence in the workplace (Evans et al., 2014) . However, if knowledge hoarding is perceived and interpreted by colleagues as self-serving and uncooperative, such behaviour risks being reciprocated by negative and counterproductive actions. Opportunistic behaviours are indeed often followed by social sanctions in terms of marginalization and withdrawal of respect by colleagues (Dyer and Chu, 2000) . Therefore, perceived knowledge hoarding may lead to difficult relationships between colleagues (Evans et al., 2014; Szulanski, 1996) . Following, the present study hypothesizes that over time, the occurrence of negative acts is an outcome of perceived knowledge hoarding ( Figure 1 Investigating the mechanisms through which knowledge hoarding may lead to negative acts, the model integrates trust and justice. Trust has been defined as a psychological state in which one accepts being vulnerable in positive expectation of the intentions and actions of another person (Rousseau et al., 1998) . Well-known measures of trust have, for example, targeted specific relations between managers (cognition-and affect-based trust), between individuals working across organizations, between collective entities (for example departments), and across vertical relations (McEvily and Tortoriello, 2011) . For the present study, the intention is not to estimate the specific individual characteristics of either the trustee or the trustor and thereby measure trust at the individual level, nor to estimate the quality of a certain dyadic relation either between individuals or departments/organizations. Instead, trust is studied at work unit level, targeting the perceived degree of trust present between employees in general. Thus, the construct reflects a behaviourally based trust dimension of horizontal trust. Within a trust process perspective, this study therefore focuses on the trust output (behaviours) and not the phases of trust input (individual characteristics and motives or situational and organizational constraints) or trust process (trust belief and decision) (Dietz and Den Hartog, 2006) .
Being an inherently positive concept, much trust research has indeed focussed on positives. It has for example been found that trust enhances positive behaviours, such as extra-role performance and organizational citizenship behaviours (Searle et al., 2011) . In contrast, research investigating negative elements of trust relates mainly to breach of trust and distrust. Although being inspired by research on distrust, the present study focuses on the concept of trust, which is distinct in nature from and with different psychological underpinnings than distrust (McKnight et al., 2004) . Thus inspired by Černe et al. (2014) , who found that knowledge hiding causes distrust, the present study proposes that when employees perceive knowledge hoarding, potentially interpreting them as expressions of being self-enhancing and uncooperative, their positive expectations of the intentions and actions of others, which are inherent to trust, could be affected. Further, while trust makes organizations more efficient through supporting the social exchange mechanisms (Bijlsma and Koopman, 2003) , lack of trust may do the opposite or, as it has been shown, even lead to counterproductive behaviours (Bies and Tripp, 1996) such as negative acts.
Organizational justice has been defined as the subjective perception of fairness in three main forms: procedural, distributional, and interactional. The present study applies the entity conceptualization of justice (Colquitt et al., 2013) , which has been recommended for predictive studies (Hauenstein et al., 2001) . The majority of justice studies have investigated its relation to outcomes, resulting in limited knowledge of justice antecedents (Cohen-Charash and Spector, 2001) . Conceptualizing knowledge as a resource (Alavi and Leidner, 2001) , knowledge hoarding behaviours impair employees' equal access to that resource, which may influence the experienced justice at work. Within this knowledge-resource frame, knowledge hoarding may thus be an antecedent factor to employees' justice perception. Justice has understandably been studied in relation to outcomes such as commitment and job satisfaction (Lambert et al., 2007) , but justice has also been found to relate negatively to workplace aggression (Jawahar, 2002; St-Pierre and Holmes, 2010) and counterproductive work behaviours (Cohen-Charash and Spector, 2001; Colquitt et al., 2013) . Specifically with regard to bullying, Tepper (2000) found that injustice mediates the relation between bullying and anxiety and emotional exhaustion. In light of this, the present study hypothesizes that trust and justice will mediate the relation between knowledge hoarding and negative acts:
H2. Knowledge hoarding will be positively related to negative acts, mediated by both trust and justice.
Negative acts as antecedents of knowledge hoarding
Because research in knowledge hoarding is scarce, and it seems plausible that being subjected to negative acts may also impact whether and how knowledge is shared, the present study tests the reverse causality hypothesis suggesting that negative acts contribute to knowledge hoarding ( Figure 2 ). In bullying research, calls have been made for studies on how bullying may lead to the questioning of social norms, which guide the social relations at work (Parzefall and Salin, 2010) . This is relevant to the present study, as the nature of social exchanges has been proposed as an antecedent of knowledge hoarding (Webster et al., 2008) . Indeed, perceived negative acts may result in employees experiencing a low quality of social exchange relations at work (Robinson, 2008) , expressed, for example, as difficulties in knowledge transfer between source and recipient (Szulanski, 1996) . It is thus hypothesized that negative acts will contribute to knowledge hoarding over time:
H3. Negative acts will be positively related to knowledge hoarding.
According to international employment acts (for example, the European Framework Directive on Safety and Health at Work; Directive 89/391 EEC), workplaces should be safe and secure for their employees. A safe and secure workplace potentially constitutes an important element of the psychological contract, which is defined as beliefs about reciprocal obligations between an employee and his/her organization (Morrison and Robinson, 1997) . Failing to meet such obligations constitutes psychological contract breach, which relates to reduced trust (Robinson, 1996) . While, on the one hand, trust has been found to enhance knowledge sharing behaviours (Dirks and Ferrin, 2001; Ismail Al-Alawi et al., 2007; Jarvenpaa and Majchrzak, 2008; Renzl, 2008) , on the other hand, employees are more likely to hide knowledge from colleagues whom they distrust (Connelly et al., 2012 ). Being exposed to workplace bullying may thus be interpreted as a breach to the psychological contract and therefore associated with knowledge hoarding behaviours through reduced trust.
The experience of bullying has also shown to have negative effects on basic world assumptions, such as justice (Mikkelsen and Einarsen, 2002) . However, the relation between bullying and injustice has been suggested to be both consequential and simultaneous in nature (Parzefall and Salin, 2010) . Less is known about the relation between justice and behaviours of not sharing information; therefore, specific calls for research on justice and knowledge hiding have been made within the knowledge management literature (Connelly et al., 2012) . Through the concept of equitable relationships, described by Walster et al. (1973) , it is proposed that individuals have a tendency to restore equity to eliminate the distress following experienced inequity. Strategies to restore equity could either be attempted through actual compensation (for example, through acts to increase the other person's outcome) or psychological Note: Broken line: individual level; full line: work unit level rationalization (for example, through denying one's own responsibility). Applied to the field of justice, when injustice is experienced, employees will try to re-establish a balanced social exchange situation either by re-establishing justice as such or by creating a sense of psychological justice. Behaviours of not sharing information could be a potential way to re-establish such a sense of social exchange balance for the individual. It has specifically been suggested that the experience of unfair decision-making processes can lead to knowledge hoarding (Kim and Mauborgne, 1998) . With the purpose of re-establishing balance and psychological justice, knowledge hoarding could therefore be a potential behavioural response to experienced low or reduced justice. It is consequently hypothesized that the relation between negative acts and knowledge hoarding will be mediated by trust and justice:
H4. Negative acts will be positively related to knowledge hoarding, mediated by both trust and justice.
Methodology

Study design and data collection
Questionnaires were administered twice (at T1 in 2006 and at T2 in 2008) to employees in 52 workplaces (30 public and 22 private) with 1,664 employees responding at both times . The type of workplaces ranged from schools, hospitals, and public administration, to construction, finance, and transport. Response rates were 46 (T1) and 49.5 per cent (T2). Due to missing work unit information, the final longitudinal sample for analysis contained 1,650 respondents distributed across 295 work units. Work unit size ranged from one to 77 employees, with a mean of six employees per unit.
Measures
In contrast to knowledge hiding, which has mainly been investigated as an individual level construct (Connelly et al., 2012) , the present study investigates knowledge hoarding at the group level, pointing towards a more generalized perception of employees withholding information from each other. Further, the construct is investigated at an overall level, targeting the specific behaviours of knowledge hoarding, not the reasons or strategies for doing so. Focus is thereby on the perceived hoarding of employees in general and not individual, self-reported hoarding behaviours. This is an approach that has only recently been applied in relation to individual and unit outcomes (Evans et al., 2014) .
With regard to level and referent, the measures applied in the present study are aligned with its hypotheses and data analyses. Knowledge hoarding, trust, and justice are therefore investigated at work unit level and negative acts at individual level. The work unit level measures are referent aligned such that knowledge hoarding and trust refer to a measure of behaviours, which can be generally observed between employees and therefore has a neutral, generalized referent. The justice construct refers to generalized perceptions of procedural, distributional, and interactional justice with general management as the implicit referent. Negative acts refer to the individual level of experiencing such events with a neutral referent.
Knowledge hoarding at T1 (KH1) and T2 (KH2) were measured by one item targeting the occurrence of information withholding among employees ("Do employees withhold information from each other?"); response categories ranged from 1 ("To a very high degree") to 5 ("To a very low degree").
Negative acts at T1 (NA1) and T2 (NA2) were measured by two scales: person-related and work-related acts. Negative acts (person-related) (with Cronbach internal consistency reliability of ␣ T1 ϭ 0.86, ␣ T2 ϭ 0.85) were measured by 12 items (Einarsen et al., 2009) ("How often have you been exposed to the following act within the past 6 months? Spreading of gossip and rumours about you."); response categories ranged from 1 ("Never") to 5 ("Daily"). This measure targets the experience of being humiliated, teased, criticized, insulted, ignored, excluded, and repeatedly reminded of errors. Negative acts (work-related) (␣ T1 ϭ 0.74, ␣ T2 ϭ 0.74) were measured by seven items (Einarsen et al., 2009 ) ("How often have you been exposed to the following act within the past 6 months? Being ordered to do work below your level of competence."); response categories ranged from 1 ("Never") to 5 ("Daily"). This measure targets the experience of being given tasks with unreasonable deadlines or below one's level of competence, excessive monitoring of one's work, having one's opinions ignored, and one's performance is being affected by someone withholding information.
Trust at T1 (TR1) and T2 (TR2) were measured by one item targeting horizontal trust ("Do employees trust each other in general?"); response categories ranged from 1 ("To a very high degree") to 5 ("To a very low degree").
Justice at T1 (JU1) and T2 (JU2) (␣ T1 ϭ 0.82, ␣ T2 ϭ 0.82) were measured by three items targeting procedural ("Is one treated fairly?"), distributional ("Is the work distributed fairly?"), and interactional justice ("Are conflicts solved in a just way?"); response categories ranged from 1 ("To a very high degree") to 5 ("To a very low degree").
All measured variables were scaled or reversed such that larger numbers indicated greater amounts of the variable of interest.
Data analysis
Emphasizing the contextual nature of social relations, the concepts of trust, justice, and knowledge hoarding were analysed at work unit level. Such a work unit-level approach has been suggested for justice -but not yet for trust (Lavelle et al., 2007) and knowledge hoarding. The Mplus software (version 7) was used for all analyses.
Two structural equation models were analysed, information for which is shown in Figures 1 and 2 (note that factors are shown without their measured indicator variables). Model 1 tested the causal relation between knowledge hoarding at T1 and negative acts at T2, mediated by trust and justice (both at T2). Model 2 tested the causal relation between negative acts at T1 and knowledge hoarding at T2, mediated by trust and justice (both at T1). Models were fitted using full information maximum likelihood estimation to accommodate missing data, with robust corrections to test statistics and standard errors to adjust for potential non-normality in the data and using bootstrapping to test each model's indirect effects. The multi-level structure of the data was also taken into account to make the necessary design-based corrections to the resulting model output (Stapleton, 2013 ). Finally, model fit was assessed using an absolute fit index (standardized root mean square residual), a parsimonious fit index (root mean square error of approximation), and an incremental fit index (comparative fit index).
Results
Means, standard deviations, and correlations appear in Table I . Except for the relations between NA1 and JU2 and between NA2 and KH1, all measures were statistically significantly correlated (p Ͻ 0.05). Note that these preliminary descriptive statistics were not adjusted for the multi-level data structure.
Data-model fit statistics are presented in Table II . Both models show acceptable fit. The resulting standardized parameter estimates for H1 and H2 are listed in Table III and illustrated in Figure 1 . Revealing a non-significant direct effect (DE) between knowledge hoarding and negative acts (DE ϭ 0.047, p ϭ 0.135), Model 1 did not support H1. The standardized path coefficient was negative and statistically significant between knowledge hoarding and trust (DE ϭ Ϫ0.322) and between knowledge hoarding and justice (DE ϭ Ϫ0.253), as was the standardized path coefficient between justice and negative acts (DE ϭ Ϫ0.310). The relation between trust and negative acts was negative and non-significant (DE ϭ Ϫ0.051, p ϭ 0.289). The standardized indirect effect (IE) mediated by trust was a non-significant IE ϭ (Ϫ0.322)(Ϫ0.051) ϭ 0.016, whereas the standardized IE mediated by justice was a statistically significant IE ϭ (Ϫ0.253)(Ϫ0.310) ϭ 0.078. H2 was thus supported for justice, but not for trust.
The standardized parameter estimates for H3 and H4 are listed in Table III and illustrated in Figure 2 . In support of H3, Model 2 revealed a statistically significant positive DE between negative acts and knowledge hoarding (DE ϭ 0.084, p Ͻ 0.01). The standardized path coefficient was negative and statistically significant between negative acts and trust at (DE ϭ Ϫ0.269, p Ͻ 0.001) and between negative acts and justice at (DE ϭ Ϫ0.332, p Ͻ 0.001). Similarly, the standardized path coefficients were negative and statistically significant between trust and knowledge hoarding (DE ϭ Ϫ0.293, p Ͻ 0.001) and between justice and knowledge hoarding (DE ϭ Ϫ0.197, p Ͻ 0.01). H4 was thus supported. The standardized IE mediated by trust was a statistically significant IE ϭ (Ϫ0.269)(Ϫ0.293) ϭ 0.079 and by justice a statistically significant IE ϭ (Ϫ0.332)(Ϫ0.197) ϭ 0.065. 
Discussion
The main motivation for the development of knowledge management research has been the critical importance of the creation and transfer of knowledge for organizational success (Zhang, 2009 ). To date, little is known about the behaviours of not sharing information, which is currently receiving increased research interest. Research on knowledge hiding has however shown that such behaviours occur regularly (Connelly et al., 2012) and have potential negative outcomes (Černe et al., 2014; Connelly and Zweig, 2015) . Even less is known about antecedents and consequences of the specific behaviours of knowledge hoarding.
The present study points to the existence of a vicious circle of negative acts, psychological states of trust and justice, and knowledge hoarding behaviours, which presumably will affect both individual and organizational outcomes negatively. Knowledge, of the specific processes of how, why, and when knowledge hoarding behaviours transpire, is essential for understanding how to prevent and repair such behaviours. The present study contributes specifically to knowledge of the knowledge hoarding processes and does not explore the reasons or strategies for behaviours of not sharing knowledge.
As hypothesized, knowledge hoarding did predict negative acts over time. This relation was however not a direct one -but instead it was mediated by justice. At the individual level, the relation between knowledge hoarding and negative acts could reflect a reciprocation mechanism through which behaviours of not sharing knowledge could be perceived as self-serving and opportunistic conducts, which would potentially be reciprocated by social sanctions in the form of negative acts. The construct of knowledge hoarding, however, is non-dyadic and refers to non-sharing behaviours which are not directed towards one particular individual. Interpreting the relation between knowledge hoarding and negative acts at the work-unit level instead, knowledge hoarding represents potential self-interest among employees more generally, resulting in unequal access to workplace resources. This interpretation illustrates the indirect mechanism through which knowledge hoarding leads to negative acts through a reduced degree of justice.
The finding of reciprocal causality, that negative acts predict knowledge hoarding over time -directly and through reduced trust and justice, also offers a perspective on reasons for hoarding behaviours. It seems that a non-cooperative and even hostile environment could produce reasons for hoarding, either in the form of self-protection or as individual or collective retaliation. This may indeed be an illustration of how bullying may lead to the questioning of the social norms at work -for example, through a psychological breach mechanism (reduced trust) and/or negatively affected basic world assumptions (reduced justice). The enactment of negative acts would thus express a response to contract breach, by non-compliance and/or attempting to restore equitable relationships and re-establishing justice. Further, if that is indeed the case, a cooperative and friendly environment could potentially reduce behaviours of knowledge hoarding and possibly even contribute to knowledge sharing.
The identified effects in the present study occur over a period of two years, implying that the negative, reciprocal impact of knowledge hoarding and negative acts are both severe and persistent. One should therefore not only be concerned with the immediate outcomes of knowledge hoarding and negative acts but indeed also be aware that these phenomena are interrelated and affect each other over time, thus potentially adding to their separate negative organizational outcomes.
The fact that the present study shows important relations between knowledge hoarding, as a work unit construct, and negative acts experienced at the individual level is important, both methodologically and theoretically. Methodologically, the study demonstrates the importance of investigating organizational phenomena across levels. Theoretically, the study shows how the nature of constructs implicitly suggests different levels of measurement. In contrast to the current definition of knowledge hiding, knowledge hoarding does not occur within a dyadic interpersonal relationship. The present study finds that knowledge hoarding, as occurring at work unit level, with no evident source and recipient, affects both the degree to which employees experience work unit level horizontal trust and organizational justice. Further, justice is a significant mediator of the relation between knowledge hoarding and negative acts. This illustrates that experiencing knowledge withholding behaviours, which are not necessarily directed at oneself personally, but instead as a more general behaviour within a work unit, is a significant predictor of negative outcomes -for the organization as well as the individuals within them.
Conclusion
The findings of the present study demonstrate that knowledge hoarding among employees is causally related to the experience of less trust and justice over time, suggesting that knowledge hoarding is a factor of concern when it comes to understanding the deterioration of the quality of social exchange at work. Knowledge hoarding does not appear to cause a direct change in the degree to which work-related negative acts are experienced. Instead, the effect of knowledge hoarding on negative acts is indirect, denoting that the reduced justice experience, caused by knowledge hoarding, is associated with increased reports of work-related negative acts. In other words, when employees withhold information from each other, it has a long-term, negative impact on the degree to which they trust each other and feel that the workplace treats them fairly. The experience of fair treatment is per se associated with the degree to which employees report to experience negative acts. The study thus gives evidence of a variety of negative consequences of knowledge hoarding.
Testing the reverse causality hypothesis, the study documents a direct causal relation between negative acts and knowledge hoarding. This suggests that the experience of negative acts may over time produce a general culture or norm of hoarding knowledge among employees. The study further demonstrates that this relation is mediated by both trust and justice. The interpretation offered in the present paper of the experience of negative acts representing psychological contract breach elucidates the associated state of reduced trust and justice, leading to an increase of knowledge hoarding behaviours over time. Knowledge hoarding is thus important both as antecedent and consequent of negative acts.
Although the present study has successfully demonstrated both antecedents and consequences of knowledge hoarding, it also holds certain limitations. First, the study applies a data set already gathered to test the study hypotheses. While this has the obvious limitation of having less influence over the exact study design, there are essential reasons for applying this particular data set -most importantly, that it covers a variety of sectors and a large number of workplaces. While extremely valuable, workplace data are at the same time very laborious and difficult to access in large scale.
Second, as a consequence of the above, the study was restricted to applying two single-item measures, which do not afford the benefit of disattenuating their structural connections to other key model variables of the effects of measurement error. That is, the structural effects associated with trust and knowledge hoarding, estimated in this study, would be expected to be conservative; had multiple indicator measures been available, more reliable information would have allowed for even stronger path estimates associated with trust and knowledge hoarding. That said, most of the effects involving these variables were nonetheless found to be statistically significant.
Third, because all of the applied measures stem from one self-report data source, it cannot be ruled out that some degree of common method bias operates on the data (Podsakoff et al., 2003) . Potentially compensating for this limitation, all measures (except for negative acts) relate to different measurement levels and referents beyond the self. Fourth, the data were longitudinal with a measurement time lag of two years. While these data allow taking a first step towards understanding causal relations of both antecedents and consequents of knowledge hoarding, it could be argued that either shorter or longer follow-up time lags would provide information on either more proximal or distal effects.
The findings of the present study suggest various avenues for practice. By focusing on increasing the social exchange quality at work unit level, preventative and repair actions could have bearing on both knowledge hoarding and negative acts. From a preventative perspective, the causal relation between negative acts and knowledge hoarding constitutes an important dual potential for anti-bullying activities. Such activities would not only have the benefit of preventing the occurrence of negative acts but also consequently knowledge hoarding behaviours. Therefore, attempts to decrease the occurrence of knowledge hoarding could be both direct, aiming directly at the knowledge management strategies of a given organization, and indirect as a positive side-effect to preventively targeting the occurrence of negative acts at work. Typical company actions targeted towards the counteracting of bullying are written anti-bullying policies, surveys, training, and information (Salin, 2008) . Such actions to reduce bullying may however not be the most efficient. A recent review on interventions to prevent workplace bullying and incivility shows that many anti-bullying initiatives are based on the assumption that bullying will decrease if managers and employees have knowledge about the phenomenon and if they become more assertive in their response to it (Hodgins et al., 2014) . Instead, what seems to be successful for the prevention of bullying relates to the application of overall principles for organizational interventions: participation, responsiveness, contextual embeddedness, and empowerment (Hodgins et al., 2014) . In such interventions, it is also important to take the implementation process and evaluation into account (Vartia and Leka, 2011) .
The models of the present study also suggest an alternative preventative approach, which would be to ensure a work environment that supports high levels of trust and justice. Both overall leadership strategies and specific managerial actions to develop and support such high-quality social exchange relations could therefore be recommended. From a general perspective, it has been found that transformational leadership (through communicating a vision and shared values and involving employees in decision-making) increases the trust in management (Gillespie and Mann, 2004) . From a more specific perspective, four organizational policies have been identified, which may stimulate such interpersonal trust building. These four policies target the creation of a relationship-oriented culture, the facilitation of relational signalling among employees, the explicit socialization of newcomers, and the management of employee competencies (Six and Sorge, 2008) . The managerial actions reflecting these policies, promoted in the study by Six and Sorge (2008) , are, for example, to facilitate that colleagues meet informally to exchange relational signals and to apply planning procedures to match individual employees' competencies and tasks.
Taking it to the organizational level, actions to prevent bullying should be aimed at developing the organization generally. Organizational development does indeed focus on enabling a change in organizational culture, attitudes, values, and beliefs, which emphasize and support healthy processes and interpersonal relations at work (Hodgins et al., 2014) . Leadership and leadership strategies are crucial in such development, and the effects of leadership on employee well-being are unquestionable (Kouppala et al., 2008) . With regard to bullying, it has been found that ethical leadership is negatively associated with the occurrence of bullying (Stouten et al., 2010) . However, other leadership styles and behaviours could also be relevant from a bullying prevention perspective. Further, targeting to reduce or even eliminate behaviours of knowledge hoarding between employees also holds the potential of improving trust and justice, which would influence the occurrence of negative acts over time.
From a repair perspective, focusing on just processes in dealing with cases of bullying may buffer the impact of the negative acts themselves. Cropanzano et al. (2007) suggested that, unrelated to any given change in outcome, a significant difference to the perception of a situation can be brought about by the process being perceived as just. The evaluation of organizational justice is also based on employees' observations of what occurs to others (Rousseau, 2005) , which suggests that injustice may be a factor related to negative reactions to bullying not only for targets but also for bystanders (Parzefall and Salin, 2010) . Trust is also important in the repair process following the occurrence of bullying. It has been found that trust is both an essential element for the success of the resolution of bullying claims (Harrington et al., 2012) and a desired outcome of actually addressing workplace bullying (Pate et al., 2012) . By demonstrating that negative acts have an impact on trust, justice, and knowledge hoarding beyond the individual level, the present study suggests that repair initiatives may potentially focus on intervening at the work unit level to improve the general social exchange quality within a given organization.
The findings of the present study underscore the importance of the developing field of research in behaviours of not sharing knowledge at work. While research has mainly focussed on knowledge sharing behaviours and business strategies to obtain that, knowing more about antecedents, processes, and outcomes of non-sharing behaviours holds the potential of bringing both strands further. The present study explicitly hypothesized about levels and referents of knowledge hoarding. Future research would benefit from further developing this line of thought by investigating the influence of differences and similarities in levels and referents between knowledge hiding and knowledge hoarding. For example, it could be of value to challenge the dyadic notion of knowledge hiding and explore whether knowledge hiding also occurs as a collective phenomenon, for example, between groups of employees. Research exploring the relation between knowledge hiding and hoarding would further add to the development of the field of knowledge management.
A direct, predictive relation between knowledge hoarding and negative acts was not supported by the present study. This finding does not, however, preclude that behaviours of not sharing information can lead directly to negative acts. It could indeed be posited that non-sharing behaviours with distinct source-recipient relations, as is the case with knowledge hiding, could predict the individual experience of negative behaviours over time directly. Investigating this particular relation would also constitute a valuable avenue for future research. Further, comparable to spill-over effects of breach in trust (Searle et al., 2011) , witnessing negative acts directed towards others may also affect the quality of social exchange relations. For example, Parzefall and Salin (2010) suggested that bullying may contribute to bystanders' perceived organizational injustice and therefore produce effects beyond the specific relation between perpetrator and target. Therefore, investigating whether the effects on knowledge hoarding behaviours and experienced trust and justice differ for targets and bystanders of negative acts would contribute to the further advancement of the field.
